The unconfined compression strength of red sandstone subgrade filling soil after wetting and drying cycles for 6 times was tested by using a self-designed wettingdrying cycle device with compaction of 93% and 95%, and a cement content of 0~7% (0, 3%, 5% and 7%). According to the test results, the strength evolution law of plain soil, cement-modified red sandstone roadbed filling is analyzed: For plain soil, strength is lost under one cycle of wetting and drying; For cement-modified soil, the greater compaction and the higher cement content, the smaller strength loss under wetting-drying cycles. In addition, The strength effect mechanism of dry wet cycles on cement stabilized red sandstone subgrade fill is analyzed. Under wettingdrying cycles, the strength change of cement-soil can be divided into three stages: The strength decay stage, Strength increased slightly stage and strength attenuation stage.
INTRODUCTION
Subgrade soil is unsaturated soil. Under the action of the negative pressure of the pores capillary water-rising phenomenon would appear, which make the groundwater move upward constantly along the capillary path, cause the infiltration to the deep roadbed. The capillary action is weakened with the increase of the groundwater level and the humidity of the roadbed is increased. When the groundwater level drops, the capillary water phenomenon is weakened and the original wetted part of the subgrade soil gradually becomes dry. Recurrently, it would cause the wetting cycle of the roadbed, have a negative impact to the subgrade soil mechanical properties. In recent years, many experts and scholars committed to the study of the soil in the wetting-drying cycles under the physical and mechanical properties, and achieved some results. For instance, Yang Heping [1 ~ 2] proposed test method on how to simulate accurately expansive soil wettingdrying cycles of the actual project, which is instructive for indoor experiment design. Lu et al [3] modified the constitutive relationship of unsaturated expansive soils based on the results of the original expansive soil test. Zeng Zhaotian et al [4] conducted the slope stability based on the measured shear strength parameters, combined with the weather depth, stratified slope model. Li Xiangyang et al [5] studied the variation of the strength of the subgrade clay under the wetting-drying cycles under the conditions of moisture content change and humidification and dehumidification process as the wetting-drying cycles conditions. Wang Jianhua et al [6 ~ 7] used clay and silt as the object, conducted the three-axis test under the condition of wet and dry soil under the condition of cement -modified soil, and analyzed the attenuation mechanism and carried out the verification test. Jiang Tong et al [8] on the East Henan silt wetting-drying cycles strength attenuation mechanism of experimental study.
At present, the main research object is un-modified soil, and there is little research on the attenuation law of cement-modified soil under wetting-drying cycles. Even if the literature study of wetting-drying cycles under the soil strength attenuation law, its research object Which is mainly expansive soil, clay and silt, and there is less research on the bearing capacity of embankment caused by wettingdrying cycles of red sandstone subgrade. In this paper, we took strong-weathered red sandstone weathering along the Jiangxi Province Dongchang expressway subgrade soil as the object, studied on the attenuation law of bearing capacity under the action of wetting-drying soils from strong-weathered soil and cement-modified soil near red sandstone along the Dongchang expressway in Jiangxi Province.
EXPERIMENTAL METHODS AND DESIGN

Mix Design
Considering the degree of compaction, cement content and so on, the compaction degree is 93% and 95%, and the cement content (mass ratio of cement and red sandstone dry soil) is 3%, 5% and 7%.
Test Scheme of Unconfined Compressive Strength Under Wetting-drying Cycles
The immersion -drying method is used in Wetting-drying cycles process, which is: immersion 1d, then drying to constant weight under the conditions of 65 ℃, which soaking 1d, drying, and then soaking 1d for a wetting-drying cycles process. The specific test procedure is as follows:
The samples were prepared according to the optimum moisture content and the optimum dry density determined by the compaction test. Seven samples were prepared for each mix, then curing for 28d;
After the end of health, the unconfined compressive strength test were conducted directly to the first group of samples, recorded as 0 cycles;
For the unmodified red sandstone roadbed filling soil, because of its poor watering stability, disintegrated immediately after immersion, so wrapped tightly before the test with a permeable geotextile (shown in Figure 1 ), weighed after flooding, unconfined compressive strength test; for cement-modified soil samples, weighing soaking for 1d after the end of curing.
Wiping dry the sample after 1 d immersion, weighing and drying and placing it in the oven for drying. The drying temperature was set at 65 ℃, and Drying process interval 2h, through the electronic balance weighing method to determine whether the sample is dried.
After the end of the drying, weighing and soaking the sample for1d. After the flooding, the unconfined compressive strength test was carried out by using the method.
After 1 times the wetting-drying cycles completed, the moisture content of the sample was measured Repeat the all above, followed by the 2 times, 3 times, 4 times, 5 times and 6 times the wetting-drying cycles. 
EXPERIMENTAL RESULTS
The unmodified red sandstone and cement-modified red sandstone were subjected to the test of unconfined compressive strength under wetting-drying cycles. The test results are shown in Table Ⅰ .
EFFECTS OF WETTING-DRYING CYCLES ON FILLING STRENGTH OF RED SANDSTONE SUBGRADE FILLING SOIL Effects of Wetting-drying Cycles on the Strength of Ungraded Red Sandstone Subgrade Filling Soil
From the test results we can see that the role of wet and dry cycles on the unmodified soil is a great improvement. With the increase of the times of wettingdrying cycles, the unconfined compressive strength of unmodified soil showed an attenuation trend. The compressive strength of unconfined compressive strength is the largest at 1 time, and then the unconfined compressive strength tends to be stable with the increase of the number of wetting-drying cycles. Lv Haibo [9] tried to study the change of the soil structure of the expanding soil through the wetting-drying cycles. The pore size distribution in the soil was measured by mercury intrusion method which showed that Wetting-drying cycles causes the coupling effect between soil particles to weaken, and the weakened link is the irreversible. Therefore, the wetting-drying cycles process makes the micro-structure of the soil gradually deteriorate the progressive, which is reflected as unconfined compressive strength increases with the number of wetting-drying cycles gradually attenuated. When a certain number of cycles had been reached, this kind of damage was small and the mechanical properties tended to be stable.
Under different compaction degrees, the unconfined compressive strength of unmodified soils showed the same attenuation trend with the increase of the number of wetting-drying cycles, but the attenuation amplitude was different. The smaller the compaction degree, the greater the intensity attenuation. Why? the smaller degree of compaction, the soil was relatively loose, the connection between the particles was also weak. With the increase of the number of wetting-drying cycles, the microstructure damage is serious, resulting in the number of channels for water supply and exit increases, so under the action of wetting-drying cycles, the attenuation of soil samples with smaller compaction is larger. 
Effect of Wetting-drying Cycles on Strength of Cement Reinforced Red Sandstone Subgrade Filling Soil
From the test results, we can see that with the increase of the number of wettingdrying cycles, the unconfined compressive strength of cement -modified soil decreases first and then increased slightly and then decreases. For the cementmodified soil with the content of 3%, with the increase of the wetting-drying cycles, the strength is decaying, and the strength is completely lost after a certain number of cycles. For the 5% and 7% cement modified soil, after the first wetting-drying cycles, it appeared attenuation, after 3 times of the wetting-drying cycles, the strength would rebound, and then after the fourth cycles, it continued to decay. The overall trend is reduced first and then increased, and then tended to a stable value, and the cement -modified soil after the first wetting-drying cycles its attenuation was the greatest, the follow-up cycle, the intensity of attenuation slowed.
For 5% cement -modified soil, after 6 times of wetting-drying cycles, the strength of 93% compaction was maintained at 0.7MPa, 95% of the compaction to maintain at about 1.4MPa. For 7% cement -modified soil, the strength after 6 times of wetting-drying cycles is more than 1.8MPa. It can be seen that after adding cement, the higher content of cement -modified soil could improve the water stability of red sandstone, but the stability of low content cement water is less. Similarly, for the samples of the cement content of 5% and 7%, with the increase in the numbers of wetting-drying cycles, the variation law of unconfined compressive strength of the two compaction degree samples (93%, 95%) is basically the same, but when the degree of compaction is large, the strength loss after drying and drying is little. Take the wetting-drying cycles 1, the content of 5% of the cement -modified soil as an example, the unconfined compressive strength at 95% compaction was reduced by 39.07%, while. the strength at 93% compaction was decreased by 17.12% more than the strength at 95%, a decline of 56.19%.
EFFECT OF WETTING-DRYING CYCLES ON FILLING STRENGTH OF RED SANDSTONE SUBGRADE
Effect of Wetting-drying Cycles on Unmodified Soil Strength
During the wet and humid cycle, the pore water pressure increased with the increase of the influent water in the soil sample, and the swelling force is increased. At the same time, due to the entry of moisture, the wedging pressure is generated. When the expansion force and wedge and the pressure is large enough to a certain value, the connection between the soil particles is weakened to varying degrees, the weakening of the connection is partially irrevocable, and the arrangement state between the particles tended to be loose.
During the dehumidification process, the volume of the soil particles decreases with the decrease of the water content, and the effect of the matrix suction is enhanced, and the wedging pressure caused by the hydration film is weakened, which makes it possible to re-converge and disperse the aggregates into the aggregates. As the number of cycles increases, the volume of the aggregates in the aggregates is larger than that of the aggregates. Gradually increased, so the cycle. In the humidification-dehumidification cycle, only part of the soil particles can be reaggregated due to the complexity of the interaction between particles and the irreversibility of partial conversion. During the process of wetting-drying cycles dehumidification, the phenomenon of uneven scattering of clay particles occurs. Along with this process, the formation of partially agglomerated soil particles destroys the coupling of the original clay particles, which eventually leads to the gradual decay of the soil strength. Therefore, with the increase of the number of wetting-drying cycles, the progressive failure process of the microstructure is directly reflected into the macroscopic view of the unconfined compressive strength of the specimen.
Mechanism of Improving Strength under Wetting-drying Cycles
The effect of wetting-drying cycles on the strength of cement -modified soil is divided into three stages, namely, intensity decay stage, strength increase stage and intensity and decay stage.
In the first stage, the cement -modified soil after the wetting-drying cycles, produced the water wedge force and expansion force in the soil, when the pressure increased to a certain extent, more than the coupling between the soil allowable pressure, soil The connection between the particles will be destroyed. And this failure is irreversible, thus forming a loose structure, the pore ratio increases, the intensity decreases, this process can be used to improve the soil wetting-drying mechanism of micro-mechanism explained.
In the second stage, the sample is divided into kernel and outer core. With the increase of the numbers of wetting-drying cycles, the structure of the outer core soil is destroyed, which leads to the decrease of strength. With the increase of the number of wetting-drying cycles, the porosity of the sample outside the sample provides the channel for the water to enter the core part. Under the coupling of the water temperature during the wetting-drying cycles, the hydration takes place inside the sample, and the secondary hydration is reduced The volume of the inter granular pores, the porosity ratio decreases, the internal density increases, and the connection between the soil particles increases, resulting in a slight increase in the intensity.
Unmodified red sandstone roadbed filling soil disintegrated immediately after immersion. The water strength of the soil is basically lost after the flooding and wetting cycle.
The higher the compaction degree of the soil and the higher the content of the modified cement, the less strength of the soil under the wetting-drying cycles.
Under the action of wetting-drying cycles, whether it is 93% compaction degree or 95% compaction degree of cement-modified red sandstone roadbed filling soil, its strength change can be divided into three stages, namely, strength decay stage, the intensity of small increase stage and strength and then decay stage;
The mechanism of wetting-drying cycles improving the strength of red sandstone roadbed filling soil is due to the fact that the wetting-drying cycles causes the external damage of the soil and the strength decreases. With the increase of the numbers of wetting-drying cycles, the water enters the core of the soil, And the intensity of the soil increased gradually. After the number of wetting-drying cycles increased again, the internal structure of the soil was destroyed and the intensity was declining.
